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AFFIDAVIT OF MARK D. SCHMIDT

I, Mark D. Schmidt, being duly sworn, depose and say as follows:

1. I am employed by U S WEST Communications, Inc. ("U S WEST"), as a

Technical Director in the Network Planning organization and am a Network subject

matter expert on network interconnection issues. In this capacity, I am familiar with

technical issues that arise from U S WEST's obligations under the Telecommunications

Act of 1996 to provide interconnection service, unbundled elements, and local telephone

resale service.

2. I have also reviewed sections 159 through 162, "Loop Spectrum

Management," ofthe Federal Communication Commission's ("FCC's") Notice of

Proposed Rulemaking ("NPRM") FCC 98-188.

3. The NPRM specifically "seeks comment on whether two different service

providers should be allowed to offer services over the same loop, with each provider

utilizing different frequencies to transport voice or data over that loop." The NPRM

seeks comments on the issue that I refer to as "frequency unbundling."

4. US WEST currently offers several services that deliver simultaneous voice

and data to a customer over the same copper loop. Integrated Services Digital Network

("ISDN") service is a switch based service. The voice and data signals for ISDN are

combined at the switch. Consequently, loops that carry ISDN service cannot be separated

into distinct, separable voice and data transmission paths and therefore cannot be

frequency unbundled. Another type of a service in which separate voice and data signals



are transmitted over the same loop is U S WEST's MegaBit® Service. The MegaBit®

Service utilizes Rate Adaptive Digital Subscriber Line ("RADSL") technology to deliver

data service. The RADSL equipment is located in the U S WEST central office where a

splitter joins the voice and data service onto the individual copper facility.

5. It is presumed that the FCC is seeking comments on the technical feasibility

ofusing an unbundled loop facility to provide simultaneous voice and Digital Subscriber

Line ("DSL")-delivered data services to customers. Although U S WEST is able to offer

simultaneous voice and data service as I have described, it is not technically feasible to

provide the same, or similar, service when the voice and data channels are provided by

two separate service providers. Unresolved spectrum management and spectrum

compatibility of competing technologies will jeopardize the reliability of the U S WEST

network, and consequently, the reliability of services delivered to customers.

6. DSL equipment is manufactured in many varieties, by many manufacturers,

to provide data in several DSL formats. These formats include ISDN, HDSL, IDSL,

ADSL, SDSL, RADSL and UADSL. The national TIEl standards body has not

completed work to establish standards for spectrum and power compatibility for several

of these technologies. As a result, several of these technologies have developed absent

national standards and equipment manufacturers have developed de facto standards for

their respective equipment. Consequently, the spectral allocations and transmission

power levels for this equipment varies by manufacturer.

7. The lack of spectrum and transmission power standards for these

technologies is the basis for my determination of technical infeasibility when they are

used in combination with the voice frequency on a copper loop (frequency unbundling).

For example, IDSL and SDSL technologies operate in a frequency range that overlaps the

frequency range used for voice services. My analysis is that when these DSL



technologies are combined on a copper loop with a voice service, leakage will occur

between the voice and data signals resulting in very poor (noisy) voice service.

8. A national requirement for U S WEST to offer frequency unbundling of its

loops will create voice and data service degradation problems for customers regardless if

the services(s) are provided by US WEST or a CLEC. The incompatibility of these

competing technologies could severely degrade the service quality for one service or the

other. The introduction of different technologies into a single loop could thus cause harm

to an existing service to a customer that has enjoyed years of reliable service. In fact,

service degradation problems are likely to be intermittent and extremely difficult to

isolate. This very real, intermittent problem will be difficult, if not impossible, for

U S WEST to isolate.

9. The above example is further compounded by U S WEST's inability to

determine the specific spectrum frequency and transmission power levels that CLECs will

transmit across unbundled loops, even when U S WEST knows the technology used (i.e.,

ADSL, HDSL, RADSL, etc.). The FCC and state commissions have been silent about

US WEST's ability to create and implement a "firewall" to limit the spectrum that can be

accessed by a CLEC on an unbundled loop. I do not know of a "firewall" or filter that is

available that can limit the power level that can be transmitted on a loop by a CLEC

without impacting the performance of existing services.

10. My discussion so far has addressed technical feasibility issues related to the

provision ofcentral office based voice and DSL-delivered data services involving

U S WEST and CLECs. Another important component ofnetwork reliability is the use of

high speed DSL-based modems by customers. The network reliability issues that will be

created by frequency unbundling at the central office are compounded with the

availability of consumer-purchased modems that will be available at computer stores and



merchandise outlets. Absent strictly enforced standards for the manufacture of this

equipment, the same service degradation and network reliability problems will be

introduced from the customer end ofthe network.

11. U S WEST is able to successfully provision its DSL-based services because

it is provided in a single service provider environment where the network reliability

issues I have described are avoided. U S WEST not only administers the deployment of

its service, but ensures that its selected equipment manufacturers -- at both the central

office and the customer's premises -- adhere to strict Power Spectral Density ("PSD")

mask requirements that it has developed. These PSD masks ensure that DSL systems are

spectrally compatible and able to tolerate each other's crosstalk without undue

performance degradation. They are designed to accommodate most existing DSL

technologies, including ISDN, HDSL, ADSL and RADSL. US WEST is uncertain of its

ability to impose these same PSD mask requirements on CLECs or their customers since

there are no national standards to support these requirements. Absent the agreement of

CLECs and their customers to use these requirements, U S WEST does not have the

ability to ensure network reliability as I have described.

12. US WEST is able to provision and manage its DSL-delivered services

because they are provided as a single service, identified as a single circuit ID and tracked

in a single suite of mechanized inventory and management systems. U S WEST cannot

provide a "portion" of a loop to a Competitive Local Exchange Carrier ("CLEC") because

its assignment, maintenance, billing, and repair systems are not designed to manage

frequency unbundling. Systems modifications required to manage frequency unbundling

are yet undefined and the cost of such modifications is unknown.



13. In summary, the implementation of frequency unbundling in the U S WEST

network is not technically feasible for the spectrum compatibility and network reliability

reasons I have outlined. For these reasons, the FCC should not impose national rules

requiring frequency unbundling of copper loops.

Mark D. Schmidt

State of Colorado )
) ss.

County ofDenver )

Subs~ribed and sworn to before me this;'-!t;( day of September, 1998.

Not PublIc
,." .... I.,.•... ··· (

',:- c'- r',
My commission expires:
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BENU1TS AND COSTS OF VERTICAL INTEGRAnON Of BASIC
AND ENIIANCED tELECO!tfMt,'NICAnONS SERVICES

Tbe FCC is ill the pIOCMI of reviewiD& its poUcies to dewmiDc me form U1 which me
8eJl 0paIIma CompaiIs (BOCI) -r pcdcipate in me """"'red .mea market. I FCC

zep!ai0l1 of ..... SC'\'iQes bas previously~ two paleDtial problems. cross

subsjdiDrioa aad ICCeIS~ Tbe FCC bas cablisUd two rqW.atory measures that

sipificaDt1y recmce the risk of CfoaI sUPcti-oo. Price cap reau'efton. wbich breIks the link

beIwecD direct cotis ad rue cblD&es. does DOt allow 1bc 80Cs to raiJe prices above me rile

caps approved by me FCC. The BOCa. tbetefore. do DOt have tbe mcamvc to .. lower rIleS

for rqulilad services \lied mme proviaoD of muN'ecl III'Vices ill me hope tbII they CII1

iDcreue prices for 01ba' repl.'ed ~c:es. ID Iddilion. the FCC his implememed coS(

1CCOWl1iq N1es, iDcludiq daailed jomt cost rWcs. COlt allocation nnuals. reponing

requiremeDu aDd 'CCO'lDIinamu. that iDcreuc the ability to ideDtify cross svbsjclimioD.

AccesI cliIcrimiAaUoD CD ariJe wIleD prcferemiaJ DeIWOrk ICCess is liveD to aD SOC's

aftiliazcd eabIDcAd services PI'OYicler over. ncm-atliliated enherywl Ml'\Iicc provider. The FCC

decided _ DeCWork 'mbtmd1jna. ill the form of discrcre COIl-baed services aDd feltUl'a. for

.-vices required to provide mb-ced services would iDIure 1bIz BOCs could DOl c!i.scrimiDate

'pm- their eompctito:s. n. FCC', Ope Network~ (ONA) framework aDd its

unbuadliDI policy were delipee! to accomplish ~'Ork UDbmdliq for famn:s usee! b)' DOn­

dliated enbeared aervices providers to compete wiIb. me BOCs. 1D iu recat rc:mIDd decision.

me Nimh Circuit requized * FCC 10 cxpiaiD IDd jusdfy iu decisiorl to allow BOCs fA) offer all

"..,.",.., ..w. oa aD uaar-cs Msis. pVeD me CUImlt ate of UDb..IldUnl,' The fCCs

iDwcipion is, however. bm.dcr ill teope man the miDimum rcquiremats set out by the Ninth

ICpmmMr m Funber Rem... ProctedUlIS: Bell 0pcrariDc Company Provision ofEDbaaced
Services. CC Docket No. 9S-20. Npsjg ofPrgpsed RylC'D'iiPi (re1euccl Februar)' 21.1995).

~fqmil v. FCC. 39 f.3c! 919 (9tb Cir. 1994) \'CIlifomia IIr')

·2·
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CircuiL AA importaDt £aaDr in .. fCCs rcconsidcration will be d=crmiDiDI wbelber the

IOODOmic bcDefiU"lO be piDId by pcnaiuiDa venical iDtqrIIion of BOC bBc ad en""'r«1

.-vices exceed d:ac poaaDJe COlIS jmpolld on ccmsumcn of DOt requiziDa strueUal sepII'IIion,

This piper id.tjfil$ IDd q"',,;ftes die poICmW bcadiTS IDd costs of vcn:ical imepaliOll

ofbAtic IIId en'wnMf tellC('mm'IlIiCllicw lCI'\ices. mpmicu1Ir. we fiDd IbM joint produaiOD

facJ1kaIeI tile oft'eriDa of aew products lAd acrvices, wmdl provide 1Irp beDefia to CQIIIWDCrS.

Foc"einl OIl voice m re'ain, - to due Ibe most prom;,,,.,,, Jt.eaioul Bell 0peraI:iDa Compuy

cnhanr«t Service - we caIcu1aII tbIt 1be delay ill me'dna this avice available bas cost

coasumers well over $1 biltioa UIDIIaIly, The cost '0 consumers of delay bas exceed we!! O\'ef

$10 billion siDcc 1981. In additioa. the exva production COD lbat would be incurred by

foreaoina me ec:oDOJDies of scope from joint production would amount to over SlOG million

IDDUIlly. In COIlU"U'. () the cDlwnd service marteu in wbieh me 80Cs operale are robustl~'

CGlDpeduvc, (2) the exisUD, OpeD NIlWOrk Archirec1ure Nles foUoMld by 1be BOCs II'C c!aiped

to offer nondiIcrimiMtory ICCeSS at prices that aW)id c:ross-nbridies, aad (3) all IV8ilable

evicleDCe sbowauw these rules ate workiDa u iDtcDded ID4 _die enb.ncwf JeI'Yicc market is

tbrivina. It is clear tbatmy beDefiu to compedlion dill may Iris: from saw:anl sepIICiOD are

far omweilhed by the loss of bcDcfiu aDd extra costs we have idemified which arise from

scru=nJ 1epInIion.

The remainder of this paper his five sectiODS. We first dacribe the ecoDOmic priaciplcs

that should auide 1C1ecommuDica1i0lll c:ompcrition. mSection m, we examine the awe of

competiuon in iDformIdon lad mhlDC'led services IDIIUu. NUl. in SectiOft IV, we ma.n the

beDefiu from offeri.ac new te1ecozDzD1mitalions services. Section V quanlifies 1be costs of

saucunJ scpIm1ion. The tiDal sec:iioD summarizes our fjDdin~

II. femnjs Pripcjp1n for Eqmpiglty Efticilm 9nmiJion

TeleoommUDiCllions awkecs are ..-all)' vel)' dyumic, compared to JDOIl odlcr markets.

Proclucm are prolifcratiD& DCW fizmI..joiDiq the fray.1Dei exisliq films are adjUlliDa tbrouP
.11.... mcpn. IDd tbe like. 1'1Ie IDIIUl for enh"'C4'd teJecommWlieatioas ....ices is DO

exception. For voice mauama. which IiCCCUDtS for the bulk of 1be DOCs' enhanced service

reYmUCS, Fm.t a Sullivau esrjmltedU. 1993 revenues from voice me••" mccs were $1.4

• 3 •



biJliOD and tbIl u.1DIrbt is apecacl to pow at a ra1e of 12.7 perccm mnu,"y lbrouIh the year

2000.' IA Idditic., rev-.uM from campeIiDa voice meaaain. CPE are aD equivalent amowu
ad lie arowiDa It douWc diP 18S.. In toW, voice """'&ina tcYaWeS are approacbiDa S3

biDioIl lDDU&Uy. FurIbcr,.... lire li1II'a11)' IboUSlllds of firms providiDi voice mee.inl

-w:., ad die BOCs are far flam .,iAa a dominent posRioD. For d)'mmic markeu like

tbae. it is etl*iaUy impoItIm .. firms be able to CGIIIpIIe on tbcir o\\'n meriu, u.m
reaulatory rules tbIl help or biDder plftic1lllr finDs. III t.bis seaioIl. we discuss the ccoDOJDic

principles for dBciem oompeUlion in dyumic: 1DII'keu.

Tg'pP'PrvmiP'ien' scmmMiIicm (;;,., .,.,.., lC\icn markets' is
sher¥erj. by ftrms mMinl on!bc W, pfupimc JSQPC srrA!Jlin

TtlecommUDicaioas bas alwa)'I becIl chanctaized by ec~ies ofjoint production. or

IOOpC eooDDllUes. With the COIl~WJIIICC of iDduaries - teJepMoy, iDformIdoD. etC. - the

imponm:e of SCOJ)C eccuomies is eva 1fI8ICr. For example, AT&T his recerady acquired

McCaw, wbida provides cclJw.r IeI'Vices. iDcJudiDa voice m_.~"I; Sprim bas formed • VCDNre

v.i1b major cable ta1eYisioD firms. _ \1,. me bil!1 bidder at the l'OClCDt1y c:oaclwMd btoIdbIDd

PeS specwm auction. Oarly, altboqh me BOCs ha""e long possessed ecoDODUes of scope,

om. COIDpCtiq finDs have tbcir own UDique ccoaomies. To provide the sr-- benefiu to

COIlSUZDer'S, it is c:vcmiaJ !bat all firms be able to employ these ecoaomies. Tbc resulu of this

~,. of CClDJ'Cri1:ioD are lower prices far consumers IDd ;rIlI1Ir availability of DI1!W .-vices in a

UIDely fatbiOD. Meau-es IbM UDduly remict me emplDymcm of scope eccmom.ics, such U

ODerOUl III'W:Nl'al scpInZigD reqviJlUWiall, will reduce me beDeftu from compeQtion and harm

C4DSlJlDC'S.

&onomip are c10lc to u",nimoqs ill believing _ wbeDevcr fQSjblc, eft"ecU\'e

compldlioD pIOCI'lIces results superior 10 tbDIe of comprcbalsive economic rqpalabon. The

pWr'i.J '*c:aeb of izD:rocbviDa campe1i1im iDto reauJated mmea a=maUy IlC of lWO major

~roc" SWlivaa. tJ $ voig M 'ins Sncc Mvim. Repon 5172-63 (OK. 1994).

~ATA. 199):94 Islwm"'...... Mttket Review eM Fgrrqa 171 (1994),

·4.
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kiDGs: IIIIDYiDI prices into c1c.r oo~ wi1b ecoa=ic co-. IDd dynamic

UDprowmeats iD prodactive d&ci-:y ad in product or .-vice offerq;. CompeQIioIl "'ill

OODC"'lIb" OIl die aemc. wboIe prices are held. above n:uqiDal or iDc:IemeDtaJ. com ad teDCl

to dIM tboIc prices datA to the tcODOmicall)' proper IDd cftlcicat levcJs. CompemioG also

teads - ua1ea it is·d.israned by npIaIiaD - to improve the dBcimcy with which ser.ices are

provided. by "Ie I I 1inl bilb-c0lt finDs om oflbe~ aDd by C'XIftiDa praue on the surviv~

toO improve me quality of m.ir o1fedDp IDd to be imIovIIive ill clM:lopiaa and offeriq DCW

..w. _ .-vice r41Dbinltjons. l1Ius. telecomllumiCltionl repJIliAD Ibould allow firms 10

employ their ecoaomies or scope 10 tbaa IIr'Vices CID be produceclll miDimum cost. aftCl should

allow tbac firms to be me to iDtroducc innovative ~ces which c:zea&CS larac laW in

couumcr we1flle.

m. ROC Penidr"ion ip sbc Enbwtrt $micg Marbt ffM Led to LoW![ Prien IIKIllrwrri)"
BOC~ ill me enhesnd Mn'ica markIlt bas becD ,ood for COU'Imlrs.

Co-ame:r welfare iacre.ucI wIleD JIIiccs~. 1D die voice ml I'nalCrViccs .......
which is the~·~ ofCUZlalt SOC pIfticipuion. prices have dec:reaed sipifiClDlly

since BOC ~'. 1'hc rap of me price d8crasc bu bea1 &om abom SJO per IDODIb in 1990

to $5-1! per IIIOIIIh cummtly. All IIddjrionaJ iDcreaIe m COAl''"'" welfare IriIes wbal a DeW

f'J'Odua is offered to ....... of CGDIIUID«:rI for me first time. SOC success ill oft'eriDa voice

mess";", to tbe "mus arket- ofmidemial ad small buRa_ muar=s bu boa.~.

Over the pus S yem SOC .-aipdcas have increued &am~y _0 10 OWl' 6 million

subrcriptioDl.' Growth for me rest of die~ is forecast IllrOund 12 pc:rccDt per year. No

IDIicompcti1ive efFect bu oCCQueG mvoice mes-ama or other sqmenIS oCme "Jbernd services

market. Thus. BOC plfticipaWm baa be1~tivead his iDcreued consumer welfare.'

'"'Voice Me''';"•.'' ,....,.. Feb. 20, 1995.11 23.

"or BOC -a)' to have • ami"AJalpllirive effoet. 01I1pUI would Deecl to be JDIE m.a it
would have bea if 1bc BOCs W bea probibilld from 1*1k.... No I*1Y CID MriouIl~'

claim 1bIl 0UIpUl would have beCIl hiP. without BOC plRiciJ*iOIL Etfec:Is on iDdividual

- S •



The rep1IIory fOld for me BOCs to pro'\idc eMaced -nces bII been 10Da aDd

torNDUL In 1981 AfaT JPPlied 10 1be FCC for permiaioD to provide "C... CalliD& II"

.mces.wJDcb·~ voice mII..... ..-vices, OD ID UDIIJM"- bIIis.' Howwer.1be FCC

rejected AT&T's ..._ S~ to IDe FCC's DIIIJive dlcisioa.1be ModiticJDoD ofF~·

Judpl= (MF1) ~'lDl uno etrect. The BOCs were probibited fram provicliD& "information

.-vices" (wbidl bid. very IimilIr cWlaitioD to 1be FCC ........ Mn'ice" ddiDitiOll) UDder

SecIioD aD.) oftbe MFl. 'The combi_ e1fect orebe FCC decisioa aad tbt MFJ caused \'oice

me "Pta DOt to be oft'erad to JMicIenri.1 and small .....' cuscomcrs by tbe BOCs.

Tbe foUowiDa: evems dacD IrIaIpired which penaiued tbe BOCs 10 offer en""'eM

(iDformalioD) services:

1915: 1bI FCC bolD 9nP,c mproccedinp wiIh .. empMsis OD allowiDa SOCs

to provide enb""..t .mea subject to oaa-lIrUCIUI'Il~.

1918: (i) Judp 0reeDe audaiza aocs to provide "II1IWaY" iDfolJlSlli= senices

(wDicb iDdudeI voice IDlr".-1 uDder the MFJ).

(ii) BOCs file ONA pial desired 10 IDIIft~ have CompnbJy

EfticieDt 1DracomMCtioD (CEI).

(iii) FCC bIai.DS IPJIIOviDa CEI plas to .uow BOC. to provide mdj\oichJal

enhanced IaW:es 011 • aruc:a.nlly iaIep'aIed buis.

1990: (i) NiDth Cin:uit Ii' e" Cpmpr DI to FCC.

(li) FCC aDoriza BOCs to COD1iDue to provide IIIbaced services OD III imaim

bub acc:ordiaa to CEJ pIaL

compeIitGrlll'C..aed. iDID the ovenll meuure of0U1pUl wbeD • CODSUIDCf welfue calC\&laUon
is daDe.

'ATAT hid IIIady -peel IIId bep too iu1all1bl.mca OD ID QDICPIl&IIlCl basii prior
to 1be FCCs Qmpr- II deaisiaa. wbich requited SINCan1I1p11'11iOil.

·6·



1991: (i) Jladae Gr8ae nmoves iDformadoo services resaic:liOD totally.

Cd) FCC iJMII reDIIDCl ordl=r to allow swcanl intepaDoo of BOC enbJnccd

IWYiaa ......OWI fiDIl SOC ONA plIDs.

19M: NiDIb Circuit IPiJa ...,wI· cmun- m to FCC.

1995: FCC IUIboriz.cs DOCs Ill) CODZiDuc to plO\iGe enJwvw1 Sll'Yices UDder1he CEI pYA

.......
From III lOODOIDisl's viewpoim, dis reiJduory iIDbroIlio bas~ sipifiClllt social

COG. As we will diIcua ill me Bat MClin, CODIUZDCf MIlan would have be.l sipifiewiy

hiP if BOC voice~ .-rices bad beG oftlred 100MI'. F~ IOvaDlDlm.

manapmem. aDd lawyers' lime _ bee IpIDl debalathe iuue of stnK:NrIJ seplrllion for

~y 20 y-.rs. A rarioA&1 COIl-blDdit lDIlysis demoaI&rIIes thaz the beaefit to couumers of

b.IviDI BOC mheneed .-vices available far exceeds lIlY poaible COIl that hypotbcrically miPt
arise. 1Ddeed, we qUlllufy tbe!e potIIItial beDefits IDd COlIS in tbe DIXl sec:dODS of this paper.

M the above repWory hiIIDIy demoDsnta. tbt key da&es~ 1911_ 1991, wbeD

m. MFI rcsIridioDs~ rcmovec! lid the FCC deciclecl to aDow BOCs to ofT.. en-ad

~oes on • lIZ'UdUI"I11y iDr.eIndecl bIsis. BePmi"l in 1981, p-ti"l~ of flDal ONA

pJlm, 80CJ WIn pcrmiDeci to o....ific cnbenred 1I:n'i0ll OD a muaurally iDleplllld buis.

subject to FCC approval of eEl pIIas for tbosc services. The FCC ultim'rcly approved blutet

&1IIbori2a1ioa far BOCs to offer ....red services \\1mDm a arucnnl Jeplnlion requiraDalt in

1991. Thus. we c-MIider dIIa &om 1911, J991, aDd me moll currem data available to aJIIIyza

tbe evolUlioll of tbc enhanced Ien'ices l!3IIrket.

0vcaU. iDformIrion~ arc a Jill! J*'l of the tJ.S. ecoDOmy, with e-jmarect

zwvcmacs of S13S.9 billion. AclcordiDa to the Commerce Depanmcnt. iDfonrwion services is

'". , .



Ramo. the fuIest arowiDa se=rs of the economy.'" Same of the lqest IDd most

sopbiscica&ed~ iD 1M U.S. panicipatt in this secIDr, inc1udiq GE, AT&T, MO, IBM,

s-s. MicroIoft, TO. TIIM W..... IDd AD:ricaa A.irliDI:s.

The iDdividual ....'1lI of \he iDfonzwion·~icc mcau.y. all of which ute telepMac

Uaa • weU as adler diIt:ri'butioD IDICIia in varyiDa way.. lie aIIo thrhiq. Enb,nced

(WomaROD) IC'Vices have poWll15 percem a year siDce 1991 to raKhaa estim"'Kt 515 billion

in 1994. Some 6S pc:rcem of 1beIe IS'Yices lie de1i\ced OIl-liDe, wid1 the mn&iDdcr clcli~

oa CD-ROM or aiDa wireless or ceDer dimibution teebaoloBies. Data processing ad nenvork

services azc :.D01bcr JCIIDIDt \\'bich -1J'OWIl by over 14 pcl'CCDt • year siDce 1991 10 over ISO

billion by 1994. Tbis sesa-n iDclucles .-vices NCh u credit CII'd IUtbMizIIioDs. cWa entry,

~U processi"l. elecl:fODicmU1, ad. elec:uoDic daD im8chIDIe. Lasdy, compurcrpcofelAoaal

sen;ces have IfOWIl by about 9 percmt • yee 10 read1 S6S billion in 1994. This sep1Cnl

iDcluda systCIDS iDte,miOIl IDd coDSUlUDa services. Thus. DO lDtieompctiuve effect of SOC

amy into iDformatioD services has occurreci. Overall, the lDII'ket codnue5 to be very

campltitive.

The martel seam= for enberwcl (iDformalion) semc.s is panicWarly rele\'Int here siDce

am JeIIDCSll iDcluda mmy of tile bnarw. y,mch the BOCa have emered. 'I'bisscpDeDt,

includina on-line depMses, value added DItWOrk services, "'oice met.nl. lad elccvoDic mail.

pew fram 51.S billioD in 1911 to 510.2 billioIl in 1991 aDd to 513.6 billion in 1993. wbich is

me lui aVliJable daD..' M.rker powm in 1993 WIS 16 percat.. wbich WIS hiaber 1baD the year

before. The mIIbt is CJqlCCtId to maintain tbIl rare of powdl for the next few yean.10

Value lidded DCtWork (VAN) services have SIOWIl from SO.S billioD in 1919 to 53.4 billion

in 1993. Subscriberstdp to aU videcMx plCWays increaed from 71S,000 in 1911 to 6.3 million

'U.s. DIp't of CCJmrr-ce, 1m u.s. 194Mria] OSIlook 25-21 (1~).

"'S, I'" Oydggk: 1990 • 29-2, 1992 It 26-1, 1994 at 25-:t The Commerce
D&.-1IDeDt dilf'ODliDued this pubIiaIioD in 1995.

101ft! U,S, IIIfbwtjtl Oytlook 25-2 aDd. 2~1I
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in 1994." EIectmDic mail bas become widely aYli!lble siDce 1981. E-mail S&IbIcribersbip bas

IfOWIt from 6 ziumon in 1919 10 over 13 million in 1993.1
: E-mail reveaues iDcrcased from

$574 mjIJiOll jul_to 5740 millioIl ill 19911Dd aD esti1Zllted 51.2 biWcm in 1994. SOCs have

DGt anaitwd~ rc:motely c10Ie to a domineDt poRtion in Ill)' of these enherw:ct marka

.....ea
SimiJIdy, BOC eaDY iDro die voice mr PI IDIIbI .... baa led to 10...,. prices

..hiPer dmMnd. Berw.. 1919 ad 1991, UIC'S of voice mE P Pal CPE more tbID doubled.

from 5.3 minion to 11.6 mimon., ad DOW ICCOUDIS far $1.3 DiUion lmNIlly.U The overall

voice maRlins ma:~ IelJDll2t Jm\" from S66S million in 1919 co S1.1 billion in 199J ami

$1.54 billion 1994. Fonc:uIS of future~ have me market doublm, to over S3 billion by

2000.... FONC'sred azmual arowd1 over this period. is 12 perccm. Thus. outpUt bas expanded

rapidly in the voice mesegina JDII'ket sepent which demonstrates the pro-compernive etrects

of clwaacs in FCC IDd ~{FJ ret'Jletion.

SiDcc 1991, price. have decreued by SO pm:aIl for !DOlI voice ....Pl equipmal.

Equipment improvemems such &1 voice meueging boIrds for PCS have become widely available

&I relatively low COIL Thu.s. voice ........ equipmem contimMs to place a sipificam price

CODSIftiDt on DIrWOrk-bued voice mesvlins services.

Prices for voice mesu,;nl services have decreued peed)' siDce SOC amy into the

market..... Frost lad SullMD _ thIl in 1990 diea~ moDlbly fee for \'Oice

meITI';", wu j_ UDda' 530. By 1993 the avenae maaIhl,. fee ..-..cl by &bow SO'i. ar

a decreue ill price ofover 20 perceDC per year. Frost aDd SullivIIl _b\IIes Ibis "dnmIIic drop"

in prices to tbe Ifowth ofa more ccmpetitive market. dri~ by u. lower-priced voice messaain&
offered by the BOCs ad _ iDdepcDdeJlt LEe.. By 2000, Frost mel Sullh'ID pndicts a funber

ltBgsgp QJphc. J-. 14, 1995, &I 61.

121990 U.S. 'pchmjel Os.lmk 31-4; 1994 U.S. Jnd"'ri'J 0urIpgk 29-7.

''NAT.... I?!) ll'emnmisiOP'MPim Bniew pm' Fnrn. 135 (l991)~ NATA, J.22J:
94 IeleeomJmmiwjggs Maker Bcyicw "1M' For'S'S 171.

I'NATA, 1993-94 Ielor.pmmupjpaiops Mvket Bey. esI Eons'. 171; Frost &: Sulli\'an,
US, voi;c Me-mrs Smim MKkm.. Rqort 5172-63 (Dee, 1994).
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dIcnue ill the neraae fee for voice mt'Mlial by about lIDOIher 50 pereat (pp. 3-10 to 3-11).

bprdiDa =nat IDIIbt COIIdiUoas, FfOIllDd Sullivm~ tbat:

"Today, dille lie ......PIO--- ofvoice IIlKISPn'ICI'Ybs ill abiIWY compeIi1iw
IIIKUL TblWlIDCIC of tbe 80Cs ADd iDdepeIHDt LECs ill me lue 1910s=- fiace
~...lizioD for the~ ..-vice 1MuIIL...The JUlCa ad iadlpeDiiP LEes
haw dewloped me JMiderilJ IIId-user market, wtaicb previously bid Uulc imIrest in or
kDowIedce of voioe !Dun....• (p. 1-4)

Lower prices, iDaeuecl~ lad deve10pmam of• ..,--seamcm have been

the nsult ofBOe ary imo 1M voice __pa, sepr.eat of1be en'-rcd servica market. All

of 1bae outCOmeS lead to iDcraIed CODamet' ~..1fIre. 1lis pro-comp«irive OUICOme IIUds in

sazk COIIU'ISl to FCC aad MFJ feIUlatory policy in !be ..ly aDd mid-191Os wbic:b lec:l to an

IbMIce ofBOC pcticiplticm men'-rcd service markeu. CODSmDC'J' welfare was Iowa' aDd the

ClCODOmiC efticjeacy of the U.S. eccmomy was lowered by thae JDisIuid.ed repIaIory. policies.

nus. IS we dim•• below. me FCC policy of mucDII'I1~ IDd removal of the MFI

rellrieUoas on iDformation tcrW:es provision by BOCa bII led to I !ipi1ieut iDCNIIC in

COIIIUmCI' welfare wIaich eMily cx.ceedI over $1 billioa per yar.

We fiDally obterw tbIt Ibe volc:c mesaaina marIL:M is very UIICOIICe=ated. The BOCs

aDd GTE coaabiMd accowat far .-n ODe-sixth of voice mMuama rcvemaes combiDed.

However. iDdMd.ua1 LEe awbt ... are much lower. BOC Dllrket sbIIes for voice

"'""linllII'Yiccs raae from mo_ 6 JW'CCll for a.u Adalic. BeUSouIb. aIXl PIIc:i& Telesis.

to about 1 perccm for NYNEX. CampelitiaD comizweI to be very ID'OIII far voice m'lIi"a

CUI&Omers. with both .-vice prices ad equipman eWes dec:reasiAa at I mpid mrc.

IV. 0-9- W,". frgcp New Tet'59'P"YPiqtj- Seryiccs

A. Ibc FroMl!!is '!I!P9I3IR ofNp Tskmmnunietkm kyigcs

RepIaIory reslricliou which an desianed to facilitaIC COIIII*iticID IDAy ofllll have •

pore_ielly much...Dlplive effect OIl CGDSUIDer welfare which CIDDOt be iporecl: ICIIria:ioDS
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aD 1be iD1rocl\lClioll of DeW loads ad sarvas." Om.. me iD1rociuaioll of a DeW

""""""""jcedom Ia'Vice wbicb is DlX pretIIll1y available - CI1Iit baale etisgl ICe lamiD& over

pmoDll COIDpIR'S. 1bc cjemend fer u:b • service will exist, u wiD • cfcmlDd curve. which

is. sdwclule of quami1ies which WCMIIcl be bouI1U It eICb moDtbly service price. he MI'ft 1.

At lowa prices more .-vice is NmenM but e\'eIl at quite hiP prices some dcmad remaiDs

from people wJao value me .m= quite hiIblY· lithe service \\'We ottereel AI price Pi in Fiaure

I. all tboII iDdiYidut1l wbo wou.Id baYe paid more dum PI receive _ ditfermce between what

tbI:y woWd haw pIid IDd wbat they -=ally pay in iDcI=••d coasamer welfare. This Idded

value is called me ccmsumer'5 suzplus ad is me Ira I*lled A in Fipre I. Consumer's surplus

is a dolllr meuure of iKn.ed CODI'JIIMI' welfare, aDd is a1moa wUve:saUy KCepced by

eeGDOmisu aDd polit)" makers ill valuiDg me eft'ects of ecoDOIDic politY.

Now suppose bcallallC' of repWion _ home disDce llU'Iliaa is not offered. For

iDI'aDcc, if suuctural sepuaticm is required. tbe COIl of tbe BOCa providiDa home omnce
lamizIa miahc well be su:lficimdy birh cbat, It prices wbich would be cblzpcl, insufficiem

COD... ctenwv' would exisr 10 mab me CCODOIDic remm OD me mvaaDeDl hiab CIJOuah 10

justify the iD~ I' !be home diItaDc:e lamiDa appJic:lliOD would theA DOC be offered.

No maner bow much an individual is wi!line U) pi).• be CIDDOC buy the bamc di.NDce leamin&

ser'\ic:e. IDdeed. the price miabt II well be infinit)· beet'. DO OM can buy me service. If

. reaulaDoll is cblDpd cd the Kl'Yice is iDlradw:ed., 1be price decreases fmm iDfiDity U) PI. To

DICIS'ft the piA in eccmomic welfare, we use the cblDae iD pN:e from the "vinuIl 0" reservalion

price" wtUch '*-S zero cfcmand, price P2 in Fil\ft I, to me prioe dw will be cblraed.. which

'ton. welfare efJ'ec& ofdelayed iaIroclUCtiOIl of ne'A' &oods or Ml'Yioes bas DOt beeD c:oDliGlnd
ill IDOI&""'" oldie 0C0IIaalk dI'ects offllUlacioa. s.. w.. P. JoIkow IDd N.1.oIc, '1'bc
£1fects of EON CIli.c lal'''''''to iD Jl Sc'mw'cmee ad R. W'1lJia, H""'W of Io4wW
Orwinrim voL II (1919) far a,mew of me eft'cca ofrepWiac.

'fWIaile daI c¥nwd curw iD F'.... 1 demoua'IJes IbIlIDmC coasumer demand woukl exia
UDIaa prices bec=ame qui1c hiP. II biah prices caued by biIb COD etemend may not be tIlOUIh
10 cowr tile fixed calli or~ dIe.w:e. Fixed eo-. of pro\'idiDI enban ee6 services arc
almost always • larae COIDpODCIlZ of me overall cosu of providiDa tbe aeMce.
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is p, ill Fipre 1." Tbt 1Irp cbaqe in price ~~ll lead to a larae iacrasc iD ecoDOmic: we!flre

10 klDI ~ sjpitiCIDI 4iemepd aiaI for 1be DCW produc: or 1eIVicc._

TIle eMIMIDic IbIay of 1:be vUllDOI1 of DeW loods was dcYe10pee by cbe Nobel Prize

wiDaiDa British economilr Sir JobD Hicks in 1940. In recent papers. IiaI&ImIc furtber developeci

tile m.ory IDCl bas applied it to III=INriq the coosumer we1flrc COlt of the delay in the

iDtroductioll of cellular telepboDe. I' We MIl fust apply the theory to me cue of \'oiee

IJIIIIIIina. which hid. delayed~OD ofapproxjpwrely S-7 years, to demonsIrace me la.,e

por.em:ial losses in c:oasumer weIfIre from repluDry-e1UlCCl dcJays or even pennaDent

posIpOllCment mthe imroducUOD of aew te1emDmUDicatiODS lel'\ices.

B. erma Welfa Lr. fmm the J)c1ay jp Voice Mp W
Voice mesM';DI usiDa ceaD'I1 o~based telepboDe tedmology was su1ficiaau)'

dIYe10pecl to beIiD operatIoll in the early 1910's in me U.S. l
' AI noted, AT&T tpplied for

pmDisIioll with 1be FCC in 1981 to provide -Custom CtJUaa II" IllYices. wbicb iDc1u.dec! voice

meaapDI services. on an uuepmzecl buis. However. tbe FCC rejected ATAT·steqVeIC. maiDly

...... of fan of cross subsidy.- ATAT bid claimed _ it WCM&Id DClCd to .....p iu

Dft'NOft: equipmem to provide mc I,inl on a muctUrally sepIrIIed buis. bur tbe FCC rejected

the claim. AT&:T swed mat a redesiped sysr.em for SU'UCtUrI1 sepII'IItioo would take cbret years

to imroc!uce. ad me Iddiuona! COlt woulcl be Nbstantil1. The FCC decided tbal. since it wu

"racbDicalJy possible" to provide snct\nlly sepvazecl voice~ AT&T would not be

''For ID appJiAzioD of b tMoJy of. valumon of DeW Coeds and exlCDSioa of the tbear).
in 1 aao-rcpJated caawa. _ J. -H.".",n, "ValuatioD of New Goods UDder Perfect aDd
Imperfect CoIapeI:iIioD," MIT WGIkiDc PIper (JUDI: 19941).

'trhc piIpCrIare J.R. Hicks. "Tbe Vlballioo of the Social Incomc." 'fspngmj,: Jgurpal (l~);
Hili,.". 1994-. OA cit.

'111 Jtf. Rcy. eel, sOli" IIJd o,awiops ill the Bell SYM" (1913) for &D early
dacriplioD of me ck\<e1oprDlnt of AT&T's cUllOm c:a11iD& 1CVices.

-AT&T PetiQcm for Wliver ofSeaioIl64.702 oftbe Commisioll.·s Rul.1Dd ReplatioDS
'11, II F.e.C. 24 1 (1911). TbI FCC f"C'AIDized the prclCDCC oteoaaomics of scope lD \'oice
mrru'li~ (,11) but fancl 1 "slippery slope" that woul<i ClIIIe rep1atory uacmaint)'•
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allowed to provide it OD III iDteInIcd basis (~S3). Exzra ecoDOmic COIfS due to suuctural

..,.1IioD bId·ODiy a miDor role ill tbc FCC decisioD. S~ to 1bI FCC's aeptive

d8cisioD. the ModiftC'tian of'F'1DIl JudlJll'"! (MF1) ·WCIl iDIo effect. 1'bI IOU were prohibitecl

tam provi4iD& "iDformalioD -maa- (which bact a VII)' simiIIr dc1iDiQOD to the FCC "CIIiaID=t

~" debilioo) UDder SectiOD n.D.l of1be MFJ. !be comw-t efl'tct of 1be FCC decisioD

aDd &be MFJ cau-' voice :meaaama DOt to be oft'creci to resideDtiallDd SIDI1l CutIOIDen b)' the

BOCL2t~ service pro'Yidcn did DOt offer voice mtlMIiDa services. despile their

previous claims 1bat1be equipmeD.111n1dy exisrad \\'hich would permit them to offer the ier'Vices,

IDd despite the FCC's belief that CODlP"i'll service proviciers would offer 1be senica ('85.

'103). llna, residential _ small busirJess Cusumlm did DOl have me opporamilY to p~b&se

\'Oicc messaama Jel'\'ices.

In Man:h 1981 Judie GreeDc aurbotiZed !.be BOCs 10 provide 1I'InJI:Ilicsio (but not

coatea~)baled iDforD.wion services. Also in 1988 the FCC bepD IpprOviq comparably c1!iciem

imcrcoDDCCtioD (CEl) plans \\'hich allowed the BOCs 10 provide iDdividual m henrce4 Jer'Vices.

such IS voice mnugina. OD • S1rUCNrIUy iDtagraJed basis. These chaDps in rcauLaUon penniued

the BOCs to beIiD to offer tha voice me l,iDa sen'ices they bad oriaiDaJIy pltiliOMd tt. FCC

to pro\ide in 198]. ID practice, me BOCs bepn to otter voice m"'IPna services in 1990.

Dcmaad IfOwdl for voice mes-aml has been =remely lipid. wilb cumm BOC subscriptions

at Ibout 6 millioD cuaomers. Clearly, me dcmm1 for voice met-PI exiAd in the U.S. in the

1910'$. The tedmololY 11m cxiJlecl to pamit voice maulias to be oft'crecl OIl aD ecoDOIDicaI

bIais. However, the combiuliOl1 of FCC rqu!atiOD aDC1 tbe iDfomwiOll Jel'Vices prohibition of

the MF.J delayed the inuocluctioa ofvoicc "Y"Ulina services in me U.s. for somewhere bawe=

5-7 yean. We DOW c:alcuWe the effect on coasUlncr wclfm of 1M delay in voice messaging

scrvita in me U.S.

2\AT&:T bid told d:w FCC m. i1 would DOt be ecoaomic to provide voice mIRIIi", services
OD I mucually IIpIDtaCl bIIis. bla 1be FCC rejecteci m. cllim. Medium IDd laqe bnwnetMS
MI'C able to \lie voice mlnlS'na services 1brouab their inT.lrDl1 PBXs. Tbae PBXa offen bid
exII8:Dely similar dnips to the CIaIIal Otlicc S~itebcs (COS) used by the BOCs. Wr. me
Normem Telecom switches. However, the BOCs were prahibiled tram usiD, meir COSs to ofter
voice meesap, sen'ic:es to their CUItaCDCS due to FCC rules IDd the MFJ.
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